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(54) [Title of the invention] 



Processing apparatus 
(57) [Abstract] 
[Objective] 

Tb form a resist film having uniform thickness on a substrate using a minimum amount of 
resist solution. 

[Solution means] 

A nozzle box 76 holding a resist solution dispensing nozzle 80 of an inkjet type is provided 
on a nozzle guide rail 74 extending in the direction X above a table 70. The nozzle box 76 
is movable on the nozzle guide rail 74 by means of a nozzle drive 77. The nozzle guide 
rail 74 is movable on guide rails 72 and 73 provided on either side of the table 70 in the 
direction Y by means of a rail drive 75. The resist solution dispensing nozzle 80 is firee to 
move on a substrate G in the directions X and Y. It returns in the direction X and moves 
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forward in the direction Y by a pre -determined distance each time it reaches the end of the 
substrate G while applying resist solution to the substrate G. An Inkjet type nozzle can 
be used to strictly control the amount and timing of the dispensing resist solution so as to 
apply a uniform amount of resist solution to the surface of the substrate G. 

[Claims] 

[Claim 1] 

A processing apparatus for processing a substrate comprising a substrate holder for 
holding a substrate, a coating solution dispensing nozzle of an inkjet type facing the 
substrate held by the substrate holder and applying coating solution to the substrate, and 
a drive mechanism for moving the coating solution dispensing nozzle relative to the 
substrate holder in two orthogonal directions while a coating solution is applied to the 
surface of the substrate to form a coating. 

[Claim 2] 

The processing apparatus according to Claim 1 characterized by the fact that the drive 
mechanism returns the coating solution dispensing nozzle relative to the substrate holder 
in one of the two direction and moves it relative to the substrate holder in the other 
direction each time the coating solution dispensing nozzle reaches above the ends of the 
substrate while the coating solution dispensing nozzle dispenses the coating solution. 

[Claim 3] 

The processing apparatus according to Claim 1 or 2 comprising a solvent vapor dispensing 
nozzle for appl3dng solvent vapor to the substrate as the coating solution before the coating 
solution is applied to the substrate. 

[Claim 4] 

A processing apparatus for processing a substrate comprising a substrate holder for 
holding a substrate, a coating solution dispensing nozzle facing the substrate held by the 
substrate holder and moving relative to the substrate holder while applying the coating 
solution to the substrate to form a coating on the surface of the substrate, and an inkjet 
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type solvent vapor dispensing nozzle for applying solvent vapor to the substrate as the 
coating solution before the coating solution is applied to the substrate. 

[Claim 5] 

The processing apparatus according to Claim 3 or 4 characterized by the fact that the 
solvent vapor dispensing nozzle is held by the same nozzle holder as the coating solution 
dispensing nozzle and the solvent vapor dispensing nozzle is provided in the front in the 
direction the coating solution dispensing nozzle moves relative to the substrate holder 
while dispensing the coating solution. 

[Claim 6] 

The processing apparatus according to any of Claims 1,2, 3, 4, and 5 characterized by the 
fact that it comprises a solvent mist dispensing nozzle for dispensing solvent mist as the 
coating solution on the substrate to which the coating solution is applied. 

[Claim 7] 

A processing apparatus for processing a substrate characterized by the fact that it 
comprises a substrate holder for holding a substrate, a coating solution dispensing nozzle 
facing the substrate held by the substrate holder and moving relative to the substrate 
holder while applying the coating solution to the substrate to form a coating on the surface 
of the substrate, and an inkjet type solvent mist dispensing nozzle moving relative to the 
substrate holder for applying solvent mist for coating solution the substrate to which the 
coating solution is applied. 

[Claim 8] 

The processing apparatus according to Claim 7 characterized by the fact that it comprises 
an exhaust for exhausting solvent mist dispensed from the solvent mist dispensing nozzle. 



[Claim 9] 
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The processing apparatus according to Claim 8 characterized by the fact that an exhaust is 
provided to the nozzle holder for holding the solvent mist dispensing nozzle, the exhaust 
being provided in the back in the direction the solvent mist dispensing nozzle moves 
relative to the substrate holder while dispensing solvent mist. 

[Claim 101 

The processing apparatus according to Claim 8 characterized by the fact that the exhaust 
is provided outside the substrate held by the substrate holder. 

[Claim 11] 

The processing apparatus according to any of Claims 7, 8, 9, and 10 characterized by the 
fact that it comprises a solvent vapor dispensing nozzle for applying solvent vapor to the 
substrate as the coating solution before the coating solution is applied to the substrate. 

[Claim 12] 

The processing apparatus according to Claim 11 characterized by the fact that the solvent 
vapor dispensing nozzle is held by the same nozzle holder as the coating solution 
dispensing nozzle and the solvent vapor dispensing nozzle is provided in the front in the 
direction the coating solution dispensing nozzle moves relative to the substrate holder 
while dispensing the coating solution. 

[Claim 13] 

The processing apparatus according to any of Claims 6, 7, 8, 9, 10, 11, and 12 characterized 
by the fact that the solvent mist dispensing nozzle is held by the same nozzle holder as the 
coating solution dispensing nozzle and the solvent mist dispensing nozzle is provided in 
the back in the direction the coating solution dispensing nozzle moves relative to the 
substrate holder while dispensing the coating solution. 



[Claim 14] 
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The processing apparatus according to any of Claims 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13 
characterized by the fact that the coating solution dispensing nozzle is an Inkjet type. 

[Claim 15] 

The processing apparatus according to any of Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 
and 14 characterized by the fact that it comprises a cbsable processing compartment for 
housing a substrate having the coating solution applied and a vacuum mechanism for 
vacuuming the processing compartment for vacuum drying the substrate. 

. [Detailed explanation of the invention] 

[0001] 

[Scope of the invention] 

The present invention relates to an apparatus for processing a substrate. 
[0002] 

[Prior art technology] 

A photolithography process for example for producing LCDs and semiconductor devices 
includes the steps of applying resist solution to the surface of a substrate (an LCD board or 
a semiconductor board) to form a resist coating, exposing the substrate to light to give a 
pre -determined pattern, and developing the exposed substrate to give the substrate a 
specific circuit pattern. 

[0003] 

Currently, spin coating is mostly used to form a resist coating on the surface of a substrate 
in the resist coating process described above. In accomplishing spin coating, a resist 
solution is appHed to the center of a substrate and the substrate is rotated at high speed. 

This way, the resist solution apphed at the center of the substrate is spread by centrifugal 
force to form a resist coating on the substrate surfeice. 
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[0004] 

[Problems overcome by the invention] 

However, in accomplishing spin coating, the center and periphery of the substrate are 
subject to different peripheral velocities, which prevents a resist coating on the substrate 
surface firom obtaining uniform thickness. In addition, the substrate is rotated at high 
speed so that a substantial amount of resist solution splashes out of the periphery of a 
wafer, wasting the resist solution. The splashed resist solution adheres to a cup for 
receiving the resist solution, crystallizes and forms particles if neglected. Therefore, the 
cup has to be frequently cleaned. The resist coating at the periphery of the substrate is 
substantially unnecessary and sometimes causes particles later. Thus, the resist coating 
is generally removed at the periphery of the substrate after it is formed. 

[0005] 

The present invention is proposed in view of the problems above and the purpose of the 
present invention is to provide an apparatus for forming a coating, such as a resist coating 
having a uniform thickness on a substrate, which allows reduced consumption of coating 
solution such as a resist solution, less contamination caused by the splashed coating 
solution, and the elimination of the process of removing the coating at the periphery of a 
substrate. 

[0006] 

[Problem solution means] 

The invention of Claim 1 provides a processing apparatus for processing a substrate, 
characterized by the fact that it comprises a substrate holder for holding a substrate, an 
inkjet type coating solution dispensing nozzle facing the substrate held by the substrate 
holder and applying coating solution to the substrate, and a drive mechanism for moving 
the coating solution dispensing nozzle relative to the substrate holder in two orthogonal 
directions while the coating solution is applied to the surfeice of the substrate to form a 
coating. 



[0007] 
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With the present invention, the substrate is not rotated, as it is in the prior art. Neither 
is the coating solution shifted by centrifugal force. Therefore, coating having a uniform 
thickness can be obtained on the surface of the substrate. The coating solution is not 
splashed, as is in the prior art. Hence, the consumption of coating solution can be 
reduced, thereby avoiding the contamination of peripheral equipment by a splashed 
coating solution. The present invention uses an inkjet type coating solution dispensing 
nozzle. An inkjet type nozzle can be strictly controlled for dispensing timing and amount 
of coating solution. Therefore, the coating solution can be applied only to the surface of 
the substrate even when the coating solution dispensing nozzle is moved beyond the 
substrate. This also reduces the consumption of coating solution. It is possible to not 
apply the coating solution to the periphery of the substrate, which ehminates the 
subsequent process of removing the coating at the periphery of the substrate. 
Furthermore, the dispensing amount of coating solution can be strictly controlled. A 
uniform amount of coating solution is apphed over the substrate surface to form a coating 
having a more uniform thickness on the substrate. The substrate surface refers to both 
the entire surface of a substrate and the surface excluding the periphery of a substrate. 

[0008] 

The drive mechanism can return the coating solution dispensing nozzle relative to the 
substrate holder in one of the two direction and moves it relative to the substrate holder in 
the other direction each time it reaches above the end of the substrate while the coating 
solution dispensing nozzle dispenses the coating solution. 

[0009] 

With this invention, the coating solution dispensing nozzle moves relative to the substrate 
nearly in a waveform so as to efficiently form a coating on the substrate surface. 

[0010] 

The processing apparatus can be provided with a solvent vapor dispensing nozzle for 
applying solvent vapor to the substrate for coating the solution before the coating solution 
is apphed to the substrate. In such a case, the solvent vapor improves the wettability of 
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the substrate surface and maintains the fluidity of the subsequently applied coating 
solution. This encourages the flatness of the coating solution applied to the substrate 
surface. 



[0011] 



The invention of Claim 4 provides a processing apparatus for processing a substrate 
characterized by the fact that it comprises a substrate holder for holding a substrate, a 
coating solution dispensing nozzle facing the substrate held by the substrate holder and 
moving relative to the substrate holder while applying coating solution to the substrate to 
form a coating on the surface of the substrate, and an inkjet type solvent vapor dispensing 
nozzle for applying solvent vapor to the substrate for coating solution before the coating 
solution is applied to the substrate. 



[0012] 

With this invention, the substrate is not rotated; therefore, coating having a uniform 
thickness can be obtained on the substrate. The coating solution is not splashed, and the 
consumption of coating solution can be reduced. The solvent vapor is applied before the 
coating solution is applied to the substrate, which improves the wettability of the 
substrate and maintains the fluidity of the applied coating solution. This encourages the 
flatness of the coating solution immediately after the application. The solvent vapor 
dispensing nozzle of an inkjet type allows an appropriate amount of solvent vapor to be 
dispensed at optimal timing, which can reduce the consumption of solvent vapor. 
Furthermore, contamination of peripheral equipment and unpleasant smell caused by 
solvent vapor can be prevented. 



[0013] 



The solvent vapor dispensing nozzle can be held by the same nozzle holder as the coating 
solution dispensing nozzle and the solvent vapor dispensing nozzle can be provided in the 
front in the direction the coating solution dispensing nozzle moves relative to the substrate 
holder while dispensing the coating solution. Thus, the solvent vapor can be applied 
immediately before the coating solution is applied to the substrate from the coating 
solution dispensing nozzle. In other words, the coating solution is applied immediately 
after the solvent vapor is applied, and only a little amount of solvent vapor is required to 
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maintain the substrate surface in a solvent atmosphere when the coating solution is 
applied, reducing the amount of dispensed solvent vapor. Furthermore, the solvent vapor 
is applied at the same timing as the coating solution, which can reduce the processing time 
compared to separate processing. 



[00141 

The processing apparatus can be provided with a solvent mist dispensing nozzle for 
applying solvent mist for coating solution to the substrate to which the coating solution is 
applied. In such a case, solvent mist is applied on the surface of the coating solution 
applied to the substrate surface to prevent the coating solution firom reducing the viscosity. 
This maintains the fluidity of the coating solution and encouraging the flatness of the 
coating solution immediately after application. 



[0015] 

The invention of Claim 7 provides a processing apparatus for processing a substrate 
characterized by the fact that it comprises a substrate holder for holding a substrate, a 
coating solution dispensing nozzle facing the substrate held by the substrate holder and 
moving relative to the substrate holder while applying coating solution to the substrate to 
form a coating on the surface of the substrate, and an inkjet type solvent mist dispensing 
nozzle moving relative to the substrate holder and applying solvent mist for coating 
solution to the substrate having the coating solution applied. 

[0016] 



With this invention, the substrate is not rotated. Therefore, a coating having uniform 
thickness can be obtained on the substrate. The coating solution is not splashed, and the 
consumption of coating solution can be reduced. The solvent mist is applied after the 
coating solution is applied, which prevents the coating solution fix)m reducing the viscosity 
owing to the evaporation of solvent in the coating solution. This maintains the fluidity of 
the coating solution and encourages the flatness of the coating solution immediately after 
application. The inkjet t3^e solvent mist dispensing nozzle allows strict control of the 
dispensed amount and timing of the solvent mist. In this manner, an appropriate amount 
of solvent mist can be applied to the substrate at an optimal timing, which can reduce the 
consumption of the solvent mist. 
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[0017] 

The processing apparatus can be provided with an exhaust for exhausting solvent mist 
dispensed from the solvent mist dispensing nozzle. In this manner, the solvent mist 
spread around the substrate can be collected and contamination of the peripheral 
equipment and the unpleasant smell caused by the solvent mist can be reduced. 

[0018] 

The exhaust can be provided to the nozzle holder for holding the solvent mist dispensing 
nozzle and the exhaust can be provided in the back in the direction the solvent mist 
dispensing nozzle moves relative to the substrate holder while dispensing solvent mist. 
This way, extra solvent mist dispensed from the solvent mist dispensing nozzle and 
flowing to the back in the moving direction is appropriately exhausted. 

[0019] 

The exhaust can be provided outside the substrate held by the substrate holder. In such a 
case, an air flow is created on the substrate from the center to the outside. The air flow 
helps to level off the coating solution immediately after it is apphed and encourages 
flatness. 

[0020] 

The processing apparatus having the inkjet type solvent mist dispensing nozzle can be 
provided with a solvent vapor dispensing nozzle for applying solvent vapor to the substrate 
for coating solution before the coating solution is applied to the substrate. The solvent 
vapor dispensing nozzle can be held by the same nozzle holder as the coating solution 
dispensing nozzle and the solvent vapor dispensing nozzle can be provided in the front in 
the direction the coating solution dispensing nozzle moves relative to the substrate holder 
while dispensing the coating solution. 

[0021] 



The solvent mist dispensing nozzle can be held by the same nozzle holder as the coating 
solution dispensing nozzle and the solvent mist dispensing nozzle can be provided in the 
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back in the direction the coating solution dispensing nozzle moves relative to the substrate 
holder while dispensing coating solution. With this invention, the solvent mist can be 
applied immediately after the coating solution is applied to the substrate. Therefore, the 
solvent mist is applied before a substantial amount of solvent in the coating solution 
evaporates, reducing the supply of solvent mist. The solvent mist dispensing nozzle is 
provided to the same nozzle holder as the coating solution dispensing nozzle so that the 
coating solution and solvent mist are simultaneously applied. This can reduce the 
operation time. The coating solution dispensing nozzle can be of an inkjet type. 

[0022] 

The processing apparatus can be provided with a closable processing compartment for 
housing a substrate having the coating solution applied and a vacuum mechanism for 
vacuuming the processing compartment for vacuum drying the substrate. With this 
invention, the substrate having a coating can be vacuum dried. For vacuuming the 
processing compartment, an air flow is created on the surface of the substrate, which 
encourages the flatness of the coating. In particular, when the coating solution is appHed 
to the substrate in fine streaks, the coating solution may have a ridged pattern on its 
surface along the supply path immediately after it is applied. This ridged pattern can be 
eliminated. 

[0023] 

[Embodiments] 

Preferred embodiments of the present invention are described hereafter. Fig.l is a plane 
view to schematically show the structure of a coating and development processing 
apparatus 1 as an embodiment of the processing apparatus of the present invention. The 
coating and development processing apparatus 1 is used in a series of photolithography 
process steps for manufactiu*ing LCDs. 

[0024] 

The coating and development processing apparatus 1 comprise, as an integrated array, a 
cassette station 2, which, for example, is located at one end of the coating and development 
processing apparatus 1, as shown in Fig. 1, for carrying in and out multiple substrates G in 
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a cassette to and from an external system, a processing station 3 where various processing 
units are provided for specific sheet-fed operation steps in the photolithography process, 
and an interface 4 for passing substrates G between the processing station 3 and an 
un-shown exposure apparatus, which is provided adjacent to the coating and development 
processing apparatus 1. 

[0025] 

At the cassette station 2, multiple cassettes C are placed on a cassette table 5 at specific 
positions arranged in a row of the direction Y (the vertical direction in Fig. l). A substrate 
conveyer 7 is movable along conveyer paths 8 in the cassette ahgnment direction (the 
direction Y) and in the substrate ahgnment direction of the substrates G in the cassettes C 
(the direction Z; the vertical direction) making it selectively accessible to each cassette C. 

[0026] 

The processing station 3 comprises an array of for example, from the cassette station 2 
side, a cleaning processor 10, a coating processor 11, and a development processor 12. A 
substrate transfer part 13, an agent supply unit 14, and a space 15 are provided between 
the cleaning processor 10 and coating processor 11 and between the coating processor 11 
and development processor 12. 

[0027] 

The cleaning processor 10 comprises, for example, two scrubber cleaning units 20, a 
two-tier, top and bottom, UV radiation/cooling unit 21, a heating unit 22, and a cooling 
unit 23. 

[0028] 

The coating processor 11 comprises, for example, a resist coating unit 30, a vacuum dryer 
31, a two tier, top and bottom, adhesion/cooUng unit 32, a two-tier, top and bottom, 
heating/cooling unit 33, and a heating unit 34. 



[0029] 
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The development processor 12 comprises three development units 40, two two tier, top and 
bottom, heating/cooling units 41, and a heating unit 42. 

[0030] 

Conveyer paths 50, 51, and 52 are provided in the middle of the processors 10, 11, and 12 
in the lengthwise direction (the direction X). Main conveyer systems 53, 54, and 55 are 
provided in the conveyer paths 50, 51, and 52. The main conveyer systems 53 to 55 are 
accessible to processing units in the processing parts 10 to 12 in order to carry the 
substrate G in and out of the processing units and to transfer the substrate G between the 
processing units. 

[0031] 

The interface part 4 comprises an extension 60 and buffer stages 61 on the processing 
station 3 side and a conveyer system 62 on the side opposite the processing station 3 or the 
un-shown exposure apparatus side. Thus, the substrate G at the processing station 3 is 
carried in the exposure apparatus and the exposed substrates G is carried back to the 
processing station 3. 

[0032] 

The structure of the resist coating unit 30 mentioned above is described hereafter. Fig.2 
is a side view which schematically shows the structure of the resist coating unit 30. The 
resist coating unit 30 applies resist solution to the substrate G as a coating solution using 
a resist solution dispensing nozzle, described later, while it scans the substrate G in order 
to form a resist film as a coating on the surface of the substrate G. 

[0033] 

The resist coating unit 30 comprises a table 70 as a substrate holder for holding the 
substrate G. Table 70 is, for example, a thick, rectangular plate. The table 70 has a 
horizontal top surface on which the substrate G to be coated is horizontally placed. Table 
70 is provided with multiple hoisting pins 71 for holding the substrate G from below while 
it is carried in and out. 
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[0034] 

A pair of guide rails 72 and 73 is provided on either side of the table 70 in the direction X 
(the horizontal direction in Fig.2). A guide rail 72 is provided in the firont in the direction 
X and a guide rail 73 is provided in the back in the direction X. Guide rails 72 and 73 
extend in the direction Y as shown in Fig.3, for example, reaching the ends of the table 70. 
A nozzle guide rail 74 extending in the direction X over the table is mounted on guide rails 
72 and 73. The nozzle guide rail 74 is provided with, for example, a motor-mounted rail 
drive 75 for parallel movement in the direction Y. 

[0035] 

The nozzle guide rail 74 is provided with a nozzle box 76 as a nozzle holder for holding a 
resist solution dispensing nozzle 80 and solvent vapor dispensing nozzles 81 and 82, 
described later. For example, the nozzle box 76 is provided with a nozzle drive 77 for 
moving it along the nozzle guide rail 74 in the direction X. Thus, the nozzle box 76 
returns above the substrate G on the table 70 in the direction X, the nozzle guide rail 74 
with the nozzle box 76 attached being moved in the direction Y as described above, and the 
nozzle box 76 moving over the table 70 in the directions X and Y. 

[0036] 

The rail drive 75 and nozzle drive 77 are controlled by a controller 78, as shown in Fig.2. 
The moving path, speed, and timing of the nozzle box 76 are controlled by the controller 78. 
In this embodiment, the drive mechanism of the present invention comprises the guide 
rails 72 and 73, nozzle gxiide rail 74, rail drive 75, nozzle drive 77, and controller 78. 

[0037] 

The nozzle box 76 is provided with a resist solution dispensing nozzle 80 as a coating 
solution dispensing nozzle and solvent vapor dispensing nozzles 81 and 82 along the 
direction X. The solvent vapor dispensing nozzles 81 and 82 are provided on either side of 
the resist solution dispensing nozzle 80. For example, the solvent vapor dispensing 
nozzle 81 is on the guide rail 72 side Gn the firont in the direction X) and the solvent vapor 
dispensing nozzle 82 is on the guide rail 73 side (in the back in the direction X). In this 
manner, one of the solvent vapor dispensing nozzles in the firont in the direction the resist 



J000%39US01[l].edited.doc 15 



solution dispensing nozzle 80 travels can be used to dispense solvent vapor whether the 
nozzle box 76 moves, forward or backward, in the direction X. Thus, the solvent vapor 
can be applied before the resist solution is apphed to the substrate G. 

[0038] 

The resist solution dispensing nozzle 80 is directly connected to a resist solution reservoir 
tank 84 as a resist solution supply source via a resist solution supply pipe 83. Solvent 
vapor dispensing nozzles 81 and 82 are directly connected to a solvent vapor reservoir tank 
86 via a solvent vapor supply pipe 85. 

[00391 

The resist solution dispensing nozzle 80 and solvent vapor dispensing nozzles 81 and 82 
are piezoelectric inkjet nozzles. For example, the resist solution dispensing nozzle 80 of a 
piezoelectric inkjet type, as shown in Fig. 4, comprises a reservoir 87 for temporarily 
holding resist solution from the resist solution reservoir tank 84, multiple dispensing ports 
88 having a small diameter and communicating with the reservoir 87 for dispensing resist 
solution, and a piezoelectric element 89 provided on the inner wall of the reservoir 87 for 
pressurizing the resist solution. 

[0040] 

Resist solution pressurized to the extent that it is not dispensed from the dispensing ports 

88 is supphed from the resist solution reservoir tank 84 and held in the reservoir 87. The 
piezoelectric element 89 expands and contracts at a specific frequency according to an 
applied voltage. The resist solution in the reservoir 87 is pushed out as the piezoelectric 
element 89 expands/contracts. A specific amount of resist solution is pushed out of the 
dispensing ports 88 and dispensed. In this manner, a piezoelectric inkjet nozzle can 
control the dispensing amount of resist solution by means of the expansion/contraction 
frequency of the piezoelectric element 89. Thus, the dispensing timing and amount of 
resist solution can be strictly controlled. The voltage applied to the piezoelectric element 

89 can be controlled, for example, by the controller 78 that controls the movement of the 
resist solution dispensing nozzle 80, as described above. Hence, the controller 78 can be 
used to control the dispensing timing and frequency of resist solution according to the 
moving speed and position of the resist solution dispensing nozzle 80 in order to apply a 



J0009639US01[l].edited.doc 16 



pre determined amount of resist solution to the surfkce of the substrate G in a desired 
area. 

[0041] 

The dispensing ports 88 of the resist solution dispensing nozzle 80 are, for example, 
arranged at significantly small intervals in the direction Y as shown in Fig. 5, so that resist 
solution is appUed to the surfece of the substrate G as streaks. The number of dispensing 
ports 88 and their arrangement is arbitrarily selected. 

[0042] 

The inkjet nozzle of the solvent vapor dispensing nozzles 81 and 82 has the same structure 
as the resist solution dispensing nozzle 80. Solvent vapor from the solvent vapor 
reservoir tank 86 is temporarily held in a reservoir (not shown) within solvent vapor 
dispensing nozzles 81 and 82 and is dispensed fix>m dispensing ports (not shown) by means 
of the expansion/contraction of a piezoelectric element Oiot shown) controlled by the 
controller 78. Thus, the dispensing timing and amount of solvent vapor can also be 
strictly controlled by the controller 78. 

[0043] 

The structure of the vacuum dryer 31 mentioned above is described hereafter. Fig.6 is a 
vertical sectional view to schematically show the structure of the vacuum dryer 31. 

[0044] 

The vacuum dryer 31 comprises a chamber 100 for housing the substrate G and forming a 
vacuum compartment D as a processing chamber. The chamber 100 comprises a top 
chamber 101 and a bottom chamber 102. The top chamber 101 vertically moves to form a 
hermetically sealed vacuum compartment D together with the bottom chamber 102. A 
table 103 for directly holding the substrate G is provided in the bottom chamber 102. The 
table 103 has a flat top surface and is smaller than the substrate G. Hoisting pins 104 
are provided on the outer side of the table 103 to support the periphery of the substrate G 
from below, enabling movement the substrate G up and down over the table 103. 
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[00451 

A vacuum pipe 105 for vacuuming the chamber 100 is provided at the bottom of the bottom 
chamber 102. A vacuum pipe 105 is provided with a suction pump 106 for suctioning the 
air in the chamber 100 in order to vacuum it. In this manner, the substrate G is housed 
in the chamber 100 immediate^ after the resist solution is applied and the chamber 100 is 
vacuumed to vacuum dry the substrate G. In this embodiment, the vacuum mechanism 
of the present invention comprises exhaust pipe 105 and suction pump 106. 

[0046] 

The photolithography process steps performed in the coating and development processing 
of apparatus 1 having the structure described above is described hereafter. 

[0047] 

First, an unprocessed substrate G is taken from the cassette C by the substrate conveyer 7 
and transferred to the main conveyer system 53 of the cleaning processor 10 at the 
processing station 3. The substrate G transferred to the cleaning processor 10 is fibrst 
transferred to the UV radiation/cooling unit 2 1 for dry cleaning using UV radiation 
followed by cooling to a pre -determined temperature. Then, the substrate G is 
transferred to the scrubber cleaning unit 20 for scrubbing cleaning. The scrubbing 
cleaned substrate G is transferred to the heating unit 22 for removing water and, then, to 
the cooling unit 23 for cooling to a pre -determined temperature. The cooled substrate G is 
transferred from the cleaning processor 10 to the coating processor 11 via the substrate 
transfer part 13. 

[0048] 

The substrate G transferred to the coating processor 11 is first transferred by the main 
conveyer system 54 to the adhesion/cooUng unit 32 where it is made to be hydrophobic and 
cooled. Then, the substrate G is transferred to the resist coating unit 30. 



[0049] 
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The substrate G transferred to the resist coating unit 30 is handed over to the hoisting 
pins 71 which is waiting in a raised position. Then, the hoisting pins 71 are lowered to 
place the substrate G on the table 70. Meanwhile, the nozzle box 76 is moved by the 
nozzle and rail drives 75 and 77 from an un-shown waiting position to a coating start 
position; for example in a position above the rear end of the substrate G in the direction Y 
and outside the substrate G rearward of direction X. Following the placement of 
substrate G on the table 70, the nozzle box 76 moves forward in the direction X. When 
the nozzle box 76 passes over the end of substrate G, the resist solution dispensing nozzle 
80 and the solvent vapor dispensing nozzle 82, which is in the front in the traveling 
direction, start dispensing resist solution and solvent vapor. Thus, solvent vapor is first 
applied to the substrate G, which is immediately followed by resist solution as shown in 
Fig. 7. The dispensing of resist solution and solvent vapor stops immediately before the 
nozzle box 76 passes over the end of the substrate G. In the coating process, starting and 
stopping the dispensing of resist solution is controlled, for example, in order not to apply 
resist solution to the periphery of the substrate G. 



[0050] 



The nozzle box 76 pauses at the front end of the substrate G in the direction X. Then, the 
rail drive 75 shifts the nozzle box 76 by a pre determined distance in the forward direction 
of the direction Y, shifting the dispensing position of the resist solution dispensing nozzle 
80. Then, the nozzle box 76 returns in the backward direction of the direction X. At this 
time, the solvent vapor dispensing nozzle 82 and resist solution dispensing nozzle 80 apply 
solvent vapor and resist solution to the surface of the substrate G in turn. When the 
nozzle box 76 reaches the rear and of the substrate G in the direction X, the dispensing of 
solvent vapor and resist solution stops. Having a pause at the rear end of the substrate G 
in the direction X, the nozzle box 76 is again shifted by a pre -determined distance in the 
forward direction of the direction Y. Then, it moves forward in the direction X while 
applying solvent vapor and resist solution to the surface of the substrate G in turn. This 
way, the nozzle box 76 returns in the direction X while gradually being shifted to the 
forward direction of the direction Y. When the nozzle box 76 finally reaches the front end 
of the substrate G in the direction Y, the resist solution is applied to a pre -determined area 
A of the substrate G excluding the periphery as shown in Fig.3 to form a resist coating. 
The resist dispensing nozzle 80 can be moved in the direction X at a fixed speed or an 
appropriate variable speed. The dispensing amount should also be controlled for variable 
speeds to apply resist solution uniformly on the surface of the substrate G. 



J0009639US01 [ll.edited.doc 19 



[0051] 

When the resist solution coating step is complete, the nozzle box 76 is returned to an 
un -shown waiting position. The substrate G is raised by the hoisting pins 71 as when it 
is carried in, transferred to the main conveyer system 54, and carried out of the resist 
coating unit 3. 

[0052] 

The coated substrate G is transferred by the main conveyer system 54 to the vacuum dryer 
31 where it is handed over to the hoisting pins 104 waiting in the raised position. When 
the hoisting pins 104 are lowered to place the substrate G on the table 103, the top 
chamber 101 is lowered to form the vacuum compartment D together with the bottom 
chamber 102. The suction pump 106 is activated to exhaust the atmosphere in the 
vacuum compartment D via the exhaust pipe 105 to vacuum the vacuum compartment D 
to a pre -determined pressure. Meanwhile, the solvent in the resist coating of the surface 
of the substrate G evaporates so that the resist coatii^ is dried, an air flow being created 
on the substrate G from its center to the exhaust pipe 105. The air flow helps to level off 
the slightly undulated surface of the resist coating for flatness. 

[0053] 

After a specific period of vacuum dry processing, the pressure in the vacuum compartment 
D is recovered and the top chamber 101 is raised to open the vacuum compartment D. 
Then, the substrate G is raised by the hoisting pins 104, transferred to the main conveyer 
system 54, and carried out of the vacuum dryer 31. 

[0054] 

The vacuum dried substrate G is transferred to the heating/cooling unit 33 where a 
pre baking process and cooling process are performed. 



[0055] 
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Then, the substrate G is transferred to the extension 60 at the interface 4 by the main 
conveyer systems 54 and 55 and further transferred to an un shown exposure apparatus 
by the conveyer system 62. At the exposure apparatus, the resist coating on the substrate 
G is exposed to light to form a specific circuit pattern. The exposed substrate G is 
returned to the development processor 12 via the interface part 4 and transferred to the 
development unit 40 by the main conveyer system 55. Development processing is 
performed in the development unit 40. The developed substrate G is transferred to the 
heating/cooling unit 41 where it is subject to a post-baking process and cooling. The 
cooled substrate G is transferred to the cassette station 2 by the main conveyer systems 55, 
54, and 53 and returned to the cassette C by the substrate conveyer 7, which completes the 
series of photolithography process steps, 

[0056] 



In the embodiment described above, the resist solution dispensing nozzle 80 is moved to 
the substrate G to apply resist solution to the surface of the substrate G. Thus, the 
consumption of resist solution can be reduced compared to the prior art where the 
substrate G is rotated. In particular, using an Inkjet type resist solution dispensing 
nozzle 80 allows precise and strict control of the dispensing timing of the resist solution, 
minimizing the consumption of the resist solution. The inkjet type also allows precise 
control of the dispensing amount of resist solution on the substrate G, leading to the 
uniform apphcation of the resist solution on the surface of the substrate G. 



[0057] 



Furthermore, an inkjet type resist solution dispensing nozzle 80 is used in a manner in 
which resist solution is not applied to the periphery of the substrate G. The consumption 
of that part of the resist solution can be reduced, additionally ehminating the process of 
resist coating at the periphery of the substrate, as reqxiired in the prior art. 

[00581 



The nozzle box 76 is provided with the solvent vapor dispensing nozzles 81 and 82 to apply 
solvent vapor before resist solution is applied to the substrate G. This improves the 
wettability of the substrate G before coating and encourages the smooth spreading of the 
resist solution applied to the surface of the substrate G. Hence, the resist solution 
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applied in streaks is properly leveled and the resist coating has a flattened surfiace. The 
solvent vapor dispensing nozzles 81 and 82 are provided in firont of the resist solution 
dispensing nozzle 80 or on either side of the resist solution dispensing nozzle 80 in the 
direction X so that solvent vapor can be applied immediately before the resist solution is 
applied to the substrate G. In such a case, the resist solution is applied during 
significantly short time after the application of the solvent vapor, which allows the use of 
more diluted solvent vapor to improve the wettability of the substrate G, enabling a 
reduced amount of solvent vapor to be used. Furthermore, solvent odor can be reduced. 



[0059] 



The solvent vapor dispensing nozzles 81 and 82 are also of an Inkjet type, which allows 
precise and strict control of the timing and amount of dispensed solvent vapor, reducing 
the consumption of the solvent vapor. This also reduces the contamination of the resist 
coating unit 30 by the solvent vapor. 

[0060] 

The resist coating unit 30 in the embodiment described above is provided with solvent 
vapor dispensing nozzles 81 and 82 for applying solvent vapor before appHcation of the 
resist solution. Solvent mist dispensing nozzles for applying solvent mist after the resist 
solution is apphed can be provided in place of the solvent vapor dispensing nozzles 81 and 
82. 

[0061] 

Fig.8 shows an embodiment, in which a nozzle box 110 is provided with solvent mist 
dispensing nozzles 112 and 113 of an Inkjet type on either side of a resist solution 
dispensing nozzle 111 in the direction X. For example, the solvent mist dispensing nozzle 
112 is in fix)nt of the dispensing nozzle 111 in the direction X and the solvent mist 
dispensing nozzle 113 is behind it in the direction X. The solvent mist dispensing nozzles 
112 and 113 have multiple dispensing ports 114 and 115 arranged in the direction Y as 
shown in Fig.9 so that solvent mist is dispensed from the dispensing ports 114 and 115 in 
an Inkjet manner. 



[0062] 
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The nozzle box 110 is also provided with exhaust vents 116 and 117 as an exhaust for 
exhausting solvent mist spread around the substrate G. Exhaust vents 116 and 177 are 
provided on the outer side of the solvent mist dispensing nozzles 112 and 113, respectively. 
The exhaust vents 116 and 117 are for example elongated slits in the direction Y, which are 
larger in span than the dispensing ports 114 and 115, so that solvent mist dispensed from 
the dispensing ports 114 and 115 and spread aroimd is substantially recovered. The 
exhaust vents 116 and 117 communicate with ah un- shown suction system such as a fan. 
The suction force of the suction system is used to suck the atmosphere below the nozzle 
box 110 for exhaustion. The mist dispensed from the solvent mist dispensing nozzles 112 
and 113 has as a matter of course a larger particle size than the vapor dispensed from the 
solvent vapor dispensing nozzles 81 and 82. Nozzles suitable for a specific particle size 
can be used and the controller 78 can be used to obtain a specific particle size. 



[0063] 

The nozzle box 110 retiirns in the direction X as in the embodiment described above. 
Resist solution is dispensed fix)m the resist solution dispensing nozzle 111 and solvent mist 
is dispensed firom either one of the solvent mist dispensii^ nozzles 112 and 113 in the back 
in the traveling direction of the resist solution dispensing nozzle 111. ' In this manner, 
solvent mist is applied immediately after the resist solution is applied to the substrate G, 
as shown in Fig. 10. Meanwhile, either one of the exhaust vents 116 and 117 in the back 
in the traveling direction of the resist solution dispensing nozzle 111 exhausts the solvent 
mist spread around the substrate G. 



[0064] 

In this embodiment, solvent mist is appUed to the surface of the substrate G where resist 
solution is apphed so as to reduce the viscosity at the surface of the resist solution and 
promotes its flatness. The solvent mist dispensing nozzles 112 and 113 are of an Inkjet 
type, allowing a strict control of the dispensing amount of solvent mist and, thus, 
minimizing the consumption of solvent mist. The solvent mist spread around the 
substrate G is recovered from the exhaust vents 116 and 117, reducing the contamination 
of the resist coating unit 30. 



[0065] 
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In this embodiment, solvent mist dispensing nozzles 112 and 113 are provided in place of 
the solvent vapor dispensing nozzles 81 and 82. However, they can be used in 
combination with the solvent vapor dispensing nozzles 8 1 and 82. In such a case, solvent 
vapor and solvent mist are applied to the substrate G before and after the application of 
the resist solution, respectively. 

[0066] 

The solvent mist apphed in the embodiment above can be a fine solvent mist having a 
particle size of less than 10 to 100 ^m. In such a case, a large amount of solvent mist is 
applied to only part of the surface of a resist coating to prevent degeneration of the resist 
coating at that part. Solvent vapor can be applied in place of solvent mist. In such a 
case, the solvent vapor dispensing nozzles 81 and 82 are used to apply solvent vapor after 
resist solution is applied. Alternatively, the solvent mist dispensing nozzles 112 and 113 
can be used to apply solvent mist before the application of the resist solution. 

[0067] 

Exhaust vents for exhausting the solvent mist can be provided outside the substrate G. , 
Fig. 12 shows a related embodiment. Exhaust vents 120 are provided outside either end 
of the substrate G in the direction Y. The exhaust vents 120 face the substrate G. The 
atmosphere on the substrate G is exhausted when solvent mist is apphed as in the 
embodiment above. Thus, extra solvent mist around the substrate G is removed and an 
air flow is created on the substrate G firom around the center to the ends in the direction Y 
This air flow levels off the resist solution apphed in streaks in the direction X and 
encourages its flatness. The number, shape, and geometry of the exhaust vents 116, 117, 
and 120 can be selected on an arbitrary basis. 

[0068] 

The resist solution dispensing nozzles 80 and 111, solvent vapor dispensing nozzles 81 and 
82, and solvent mist dispensing nozzles 112 and 113 described above are of an inkjet tj^e. 
However, they can be of other types. For example, a nozzle that continuously dispenses 
resist solution pressurized by a pressurizing means such as a pump firom a dispensing port 
having a small diameter can be used. 
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[0069] 



The solvent vapor dispensing nozzles 81 and 82 and solvent mist dispensing nozzles 112 
and 113 may not be provided in the same nozzle box as resist solution dispensing nozzles 
80 and 111. They can be provided to an independent, movable nozzle box. Different 
amounts of solvent can be applied to dlGFerent positions on the substrate G, such as the 
center and the periphery where a resist coating is more easily raised than at the center. 
To do so, the solvent vapor dispensing nozzles 81 and 82 and solvent mist dispensing 
nozzles 112 and 113 can be used separately or in combination depending on the positions 
on the substrate G. 

[0070] 

In the above embodiments, the resist solution dispensing nozzle 80 and 111 returns in the 
direction X so that resist solution is appUed along parallel paths in the direction X. 
Resist solution can be applied along other application paths such as spiral and lattice 
paths. 

[0071] 



In the above embodiments, resist solution is applied to the substrate G. However, the 
present invention is applicable to other processing and developing solutions such as those 
for SOD and SOG coatings. In manufacturing LCDs, the above embodiments are apphed 
to a processing apparatus for the photolithography process. However, the present 
invention is also applicable to apparatuses for processing semiconductor wafers and 
mask-reticle substrates for photo-masks other than LCD substrates. 



[0072] 



[Efl&cacy of the invention] 

According to the present invention, a coating having a uniform thickness can be formed on 
a substrate, improving the yield. In addition, the consumption of the coating solution can 
be reduced, resulting in cost savings.. 
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[Brief explanation of the drawings] 
[Fig.l] 

Fig.l is a plane view to schematicaUy show the structure of an embodiment of the coating 
and development processing apparatus. 

[Fig.2] 

Fig.2 is a side view to schematically show the structure of a resist coating unit. 
[Fig.3] 

Fig.4 is a perspective view of the resist coating unit in Fig.2. 
[Fig.4] 

Fig.4 is a vertical sectional view to show the structure of a resist solution dispensing 
nozzle. 

[Fig.5] 

Fig. 5 is an illustration to show the structures of the nozzles of a nozzle box seen from 
below. 

[Fig.6] 

Fig.6 is a vertical sectional view to show the structure of a vacuum dryer. 
[Fig.7] 

Fig. 7 is an illustration to show the nozzle box appljdng resist solution and solvent vapor to 
a substrate while moving. 



J0009639US01[l].edited.doc 26 



[Fig.8] 

Fig,8 is a side view of a nozzle box provided with solvent mist dispensing nozzles and 
exhaust vents. 

lFig.9] 

Fig.9 is an illustration to show the structures of the nozzle box in Fig.8 seen flrom below. 
[Fig. 10] 

Fig. 10 is s an illustration to show the nozzle box applying resist solution and solvent mist 
to a substrate while moving. 

[Fig. 11] 

Fig. 11 is a side view of a nozzle box with the solvent vapor dispensing nozzles and solvent 
mist dispensing nozzle being used in combination. 

[Fig. 12] 



Fig. 12 is a perspective view of a resist coating unit with exhaust vents provided outside 
the substrate. 
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30 1^-/^7 2, 7 3. y X/W;^^ K^-— >'W7 4. U— /Hg 
»gp 7 5 . y X/V|gBja5 7 7 :S.T/©Ji»g|5 7 8 X*«^ $ tt 

So 

[0 0 3 7] y X/b7|^-/i7>?. 7 6t;iH. X^TffijtcftoT 

^^^ptay X/Vc^ LTco ixv:?>^ hJgWi^y x/vs o . 

SSi]Sg«»j^y X/U8 i:Rt/8 2;eiSK(tf>^xTV>6o 

^i^^#^*&y X/V8 1, 8 2H. p-v^y^ h^sw^&y X/v 

8 0(^MJt;iK(t«bnT4b^t), t?»Jx«^?PJg!i^«*&y X 

/V8 1;55;^-< KU-/W7 2ffl (XSrfpJjE:^ [6^111) tc. S 
SJJig^^^y X/P8 2;^s:j?f>r Ki^->'V'7 3ffl!l (x;^fpi:ft 
40 ;^f^#J) lciEB$ttTV^eo r<7)J: 9l^gEBi-Swi:i;i 

LTV^-6^^rt. Ui^:^ hiSWjf&yX/^8 OOjifr^^fpl 

ftiJ<D^^JS^^#^^y XyV;5^e>S^^J^^^lbbm-r 5 ^ ^ /^^ 

[0 0 3 8] uv^;^ }>?S#t$&y X/V8 0(1, u-:^;^ 

^m^y Xyv 8 1 8 2 (1. ®S!JSg^Wi^l= 8 5 Srifr 

50 Lxmmm^f^s^ \z.mMmk^fix\^^^. 
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[00 3 91 i^v?x bmm^>^ xyu8 0, mmM^mt^ 

(7)rt®l-SiD#tt^ttff@ffi8 7rtcow>?;^ h*S«rftJm 
[0 0 4 0] ItSSfRS 7JC(^, 5tmP8 8/i)>?>Uv>;^ h 10 

^^8 9f^, ^Rr$tifcmmic:jSDx^^(7)^&^T-# 
e3ii/*^8 9(7>#«ncj:orif umstt. ptwpss 

3i>/'^^8 9<7)#«SO^j|S^^ffi-CUvf>^ h?S<^ti:m4r 
^^^^BtcSiJifiJX-tSo t:-:n>/m^^8 9tcSlpr$H^« 20 

fflffli-t-6*ji9SP7 sicji^jsa^^ti-So ufc;55oT, m 

[0 04 1] /cCiB, Uv^X h^g**&y X/V8 0(OfttmP 

8 8 -pijxLt^iii 5 ic^i-j: 5 {zLm^xm^^-^wmxY:^ 

c^fc5«l«i;iW^$n6o ^li^> PtmP8 80^, gfiB 30 
[0 0 4 2] */c. S?r»J3R^«t#&/XyV8 1, 8 2 C0-< 

i>:x, h / X/vco«^(i, hmw^y X/W8 

O^lRll^T^felP, ^^igg^ffe^^^ 8 6 75^f.(7)S?f'j^ 
«^SS«JS!l^«j^yXyP8 1. 8 2rtOff@lFB (El^ii: 
T) X— ^ffWb. ^JWgB7 8l3:J:i9^Ji»^n5tt:'::ii:/ 
da^-^-f) o#»llcJ:t)ni:UJP (l^l^-^T) 7&^^ 

ntm^J^-f ^ ^^^iitbfit>SiJtBi«fP 7 8 J: t) «c«Jc$fJiBi 
X#6o 40 
[0 0 4 3] lkh^X% ±m(Omm^i^^=- y hS 1 (Dm 

fiK(-ol^TK^^■rso men, mf^VLm^^^yhSKo 

[0044] mm^i^^^ y h31 fi, S«G<^JR#rt 

u ^mmti.x(DmjEmD^m^ir^tiisb(D^^>^< 

lOO^^LTV^^. ^-VW^l 0 0(1, _b|F|5f^i->'/< 
1 0 1 ^Tlf|5^-r>'^>l 0 2 <lrX«^$ttTi6f9. ±U 
^-^w^l 0 l;55±TibU, TSB^i' W<1 0 2 

o T ^« $ Hfc^ffi^ D ^mfS.-r ^Ztt*^X 
#6« Tffl^'rw<i 0 2rtic:j:j:. mmG^mmm&'i' so 
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effiB-fel 0 3;5SSi:^tf>^^TV^6o ^B'&l 0 311, ^ 
6o «cg-&l 0 3(Oi51^:)&lCtt, ^^tfVl 0 4^SSft^ 
ttfi-fel 0 3_b-C#p*$-&5C^;J>ST*#6o 

[004 5] Ta5^^ 102 <Dmm\ax 

1 OOrt(D#ffl^^S^^i-^/ci6co#^Wl 0 5 75551 !9 

#^tP>^^Xl^6o S^««i0 5twfi, ^'Y^'^^ioort 

(^#ia^^p^?i LT^-r ^'^^ 1 0 0 p^^ji^/E-r 

3(y5^:m$ttfcia^oS«G^^-\'>^/^i 0 ort(;iiR^ 
L, ^i^w<i 0 op^^MEELX, S«G^i^/Ee:^-r 

fl^^lc^oV^xnS^^Wl 0 5 i:®6l/J^>':/i o e-elt^ 

[0 0 4 6] J^±(Oj; 9l-«^$nTV^5^*m 

[004 7]5fe-f, StSMill^7lcJ:i9;^ir5^ hC^^?> 

(7)95}%:/ D-fe;^ §151 oo^aftiHaSBS 3tc:S^t«$tt 
-So ?fel^XD«fe;^^a5i OtcaftiH^nfcS^^Gfl, 5fe-f^ 
h 2 1 irfigil^n, ^^51^i^^.*ft^ 

V>'C*SffiG«, ;:^^5^^/^ac^%^::^^/ h2 O lcaj^^tt, 

ttfcS«G(i. ;[jpfg^^-ix h 2 2i:i«sil$tt, Wi^^m 
^tifzm, }^m^^y h 2 3\zmm^nxm'^^\^^ 

ip$H5o ?^iP^mo^TbfcSffiGJl, ^^#:/piry^ 
SPl O^^^StS^itSUffll 3Sr:^M.T^:ft:/pir;^gl5 
1 llc:a@:iS^tt6. 

[004 8] ^*yo-fe>^g|5 1 1 IClfigjUSnfc^tSG 

^:=-y b3 2\z.mm^ti. myi^itrnm^thitm:, ?^^p^ 

a^il-So ^kV^T*SffiG«, l^v^;^ h 3 0 

[0 0 4 9] Uv^;^ h 3 OrtlcaStill^nfc 

S«Gfl, i=^«>Jl#LTS«LT\/^fc#^t'V7 lies 
Jt«$tl6o *V>-C#^t:">^7 ItJST^U S«G^Sft 
B-^7 0±lc®B$n5o Ccoir^, /X/W;}?$/>:^;<. 7 
6 y X/P|gSigi5 7 7 , U-/Hgl!jffl5 7 5 iCi; !9 g);^ 
U*v^#«^4:B^!)-e>ffi*ffi^6firB, «^Jx.(^S«Gcr)Y:fr 
[^^;^f^«iJojffig|5_hT$>oTSSGox*'f^^:trf6]ffiij(?D 
^:^(7>m^{iB*x*#i!j-r6o S«G;ei5ScB-&7 o_btc 

ibU S«G(D^ffi«fi5±^iliii-6i:, uv^;^ 

Xyu8 0 ^iitT;^i^fiy(7)^?PJSg^«^^y X/P8 275^^50) 

^, S«GtCfi, ®7iC7]^-r<fc9(C3fe'f^?PJSg^J?|S^ii^ 
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ei^m^G(Df^^^mmi'^m.mi:ii^±^n^o ^^^^^ 

[0 0 5 01 ^CO^, y X/P7K-/>5^>^ 7 6J^, m^^S 
^SC»*&/XyV8 2 t ^'yy^ h^SW^/X/1.8 O^^^S 

^ffifit^^cftJf^ib-t-So ^ur, WtJ^x*-rpiiE;^rsnftJt-^ 

-r^o C(7)J:^(c:y X/w;K2/i5^;5^ 7 6^x;^r^lwa«^ 20 
;^>^r^cY:&roIiE:&rp]{lJ^c•re>Lrv^#, 

Siji|'Ml-/X>'WAK5'^;^ 7 6;55StgGOY:^f6liE*^fplffllJ 

X/i^8 0(Dx:^rpi(7)^ib^cDjtfff:i, ^^-efcoXt^J: 
teG^ffi±{:ii?l;-l- u-:^;^ ttS J: 5 l-fttW 

[0 0 5 1] Uv^>^ h?ScO^:ftXa^5jSi|'Ti"6^. yX 30 
«G«, »A^i:l^«lw#|^ifV7 Hc:j;l9±#§ix, 

o;6^e>asai$^x^o 

[0 0 5 2] ^^i^SO*l'TU/cStRGf:i, ^ffifiti^^g 

fc^-v^l 0 4d5TB^U SSG*5g^a-&l 0 3Ji{;i«e$ 
tt-S^, _ha5^-r >'''^ 1 0 1 /^(^T^L, TI?R^-^>'/^l 

10 6 ;isf^i«j L, mj^^D^(D^m^tim^'s 105^^ 

[0 0 5 3] 0f^^rBlcDjl^iEe;J»MS;!)Sjji|^T*r 6 t , Jl^ 
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>^i 0 4(;:j;o-c_t#Stt, ±«ftilliSB5 4(cSJta$ 

H» i^JBEe:jtt^^5/ h 3 l;!)>iba5m^n5o 

[00 54] jSflES:js*Q.3®f^}6i'T ufcstgGfi. mm/ 
[0 0 5 5] ^o^, s«G«. ±mmmms 4Rxj^± 

m^^MB 5{ZX<:>X'^ l^^—^:^^ ^U4:<D:iii^ J^'r 

xm^:7^nir>^g5l 2lc:M$n, ^SSillSSB 5 5 [c: J: t) 
m^^^>y h4 0{::iSfail$tL6o m^^-yh4 0T* 
m^^S^^tr^^'ti^o m^^3S(^*^TbfcSSG 
fi, *Pf»/Jft*P^^ $/ h 4 1 h^-^ 

TU/dSSGf^, ^«&i||^@5 5, 5 4, 5 3(c:J;oT 
^t/ir^y h;^7^-'>3 V2^-e«ftill$n. Sffi«i^*7tc 

[00 66] £J^-h(D||J6ofl^ffi{c J:ntf. VWm 
*&/X/V8 o^S«GJi;^T^ft$^X. S«G^®tc: 

[00 5 7] 4 h^r^o vm^ 

J&/X/V8 0^^V^XStgG^O^;g^g^5^c:^^, u-v^:^ h?S 

[00 5 8] y X/vtK ;^ 7 6 tc^^pj^^tt^y X/w 
8 1,8 2Sr^tt, Uv?;^ hfl$;dSSffiGtc^*&$tx6ffir 

G^®±X>^i^-X|;ifcS^ti'5o cmcj;t), jga^Ki;! 
M^eiS^Wb^tt^o ^fc, S^?p]^^^#&y X/W8 1, 8 

2SrL-v^;^ h*eE«^^yX/P8 ocojtff*n5imiJ, -r^£^*> 
ui^;^ hlSWi^y Xyw8 o<ox:*r6jcowi»»;i89:JtSJ:5 

v>ox. ^^^nfmnm^^m\^^xm^G(D^f\.'^^ 
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[0 0 5 9] mmm^m^^y x/i-s 1,82 {ct>-r 
[0 0 6 oi i^±(DmM<ojf^mxmm\^ti^i^^ 

^-5/ h 3 0 irfi, wv?>^ hfS<lrW«&"r'5tft{-S^jSiJS^^ 
V^fc;^^ r.(7)^^J^^tt*&y X/V'8 1, 8 2|Cf^xTU' 

[0 0 6 l]ia8«, d^d^S— fiaj«r:^-r*>OX*fc!9. / 

Xyv;}^ 5/ ^ 1 1 O O UC/;:^ X/W 111 

/H 1 2, 11 3;i>5t9:Jte>ttXV^-6. fiSJx.tfS?PJ^^ h 
X/i-1 1 2t^, uv>> hi^^t^y Xywi 1 1 (DX 
:3^f6jjE:^i^fiiJlc:, mn^^ hPtWyXyui i 3ji, x;^ 

^n^:^ h^^/x^n 1 2^tt5 
1 1 3fi, mK,}im^\^^'i-xo\^Yijmz,^^hfiti 

1Sm<7)qtmP 1 1 4, 1 1 5^^U. ^?PJ^>^ h/?i5#Dt 
mP114, 1 1 5;ii^e>->r^/^i^^5/ h;&^twJ:oTPt 

[ 0 0 6 2 ] ^/c, y X/V;K i> ;^ 1 1 0 (Cfi, ^^J ^ 
h#^i^yXyH 1 2, 1 1 3/5^bPttU$n, S^GtD 

116, 11 7;55^ft^ttrv>'6o #^P 116, 
1 1 7«, ^mn^:^ h^^J^yXyH 12. 11 ZCO^V 

;fylc#>^^si^t^nTv^6o S^^P 116, i\7n, m 

mP 1 1 45:0^1 1 5cogE^J$tL7titiMJ:i9 t>S<m^ 
tiTV^^o Cttl-J:oTBttBP 114, 11 bt^h^m 

5l-^c^oTV>eo #^P 116, 11 7J:±, m^L/c^V^ 

e;i^e>coK§Uwj:oTy X/V/J?^/:?'^^ 1 i ooT:fr^<^ 

;^ h^l&y X/vi 12, 11 3i)^hWi^^f\^^^:^ hCD 

Jte^fi, >b*>^A.ffiraiUfc^^j^^Wii5&yXyw8 1, 8 

[0 0 6 3] -eUT. itrlEllife<^?l^ffi^I^«lc:y Xyl^TK 
>>^>^ 1 1 Ojei5x:*rf^(cam^KL, \y'J:^ vm.W^y 
X/n 1 ixj^ibu-v^;^ hMje>sp£tii$n6i:l^^(c, ixv;? 
hSStti^/ Xyv 1 1 1 (OiMT:>5\^<o'^1jm<omm^:^ 

htibttJ/Xy^i 1 2J^«1 1 3t>hmn^:^ vt^^m^ 
tt^o ctttcj:!9, Si Otc^-ri:pi-StgGtwU>?>^ 
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*rr6)(7)^:^^iJ(Dg^^P 1 1 6X»11 1 7?!)^^0#^;^5fT 

[0 0 6 4] ccDjltfe(0?f^^lcJ:nf^, uv?;^ h?S(0^ 
*^nfcSffiGco^®i::®SiJ^;^ hj&stt^^n, u-v?;^ 

{jEi"^<h;^5-e#^^ ^^j^;^ ^.ptttiyX/Pl 1 2, 11 

<?:^m»S^*/M5Stwa3x^c^;dST?irs, ^fc, S«G 
(^)^322lc$2;tfeUfcS^J^;^ h^#^P 116,- 11 7 

[0 0 6 5] t^f)^^'mm(ommxn. m-nwMWi^/ x 

/V8 1, 8 2c^)ftt>t)t;i^?PJ^>^ h^ti^y XyH 1 2, 

1 1 3 ^wtntz^t^. mil i-^-r cfc 5 \^±wmm^^ 

^yXyV'Sl, 8 2 <^W^UTt) J:V\ i^^;^^^^^, S 
^:^hfi, 1 0— 1 0 0 M m^^T^7:>*fflJ0^V^^ 

:^v(DK^r)\z:i^mm%^m^^\^xiyX\^\ :i(Dm^, 
tn^mm^mf^y x/vs 1,82 *fflv^T ui^;^ h^s 

30 «)^yXyH12, 113^^V^X, Uv^:^ h?K^«tj^ 

[0 0 6 7] $e>(;i, ±xEO^?rfJ^^ h^SNa-rSfcJ?) 

co#^^p^StSGO^;^lc:iStt6J: J:v\ SI 

12fl, id^d^-S— «^^-t-t>cox*fct), fte-^7 0_b(?:> 

mmG(DY:fj\^m<om^^^mm^n 1 2 o;()S|s;tte> 
t^xv^5. »^p 1 2 o(^, mw.Gm\z,\^nxmnhti 

^fl^o ^J:^. ±aiLf::»^P 116, 11 7RXfl 2 
[0 0 6 8] ixELfcU-v?;^ h^^^j^y X/U8 0, 11 

1, ^mm^mi^yx^usi. 8 2, 

X/w 112, 1 1 3 2/ h:&^coy X/i-x 
ihoti:d>, #y X/n;lov^x^^feco:^^<^)y x/pxfeox 

50 h?S**fflM<^BJ:ttJP^^e>ai«^iPi:W-r6y X/V-XS^oX 
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[0 0 6 9] *fc, S^J^^#^*ay 1, S2,m 

?PJ^ ^ htt^&etmyX/Vl 1 2, 113f^, 
tt*&/Xyw8 0. 1 1 1 <!rl^i:y XyV7j?5^^;^lc^tte> 

^SiJ^;^ h«t^yX/vi 1 2, 1 1 3a:«:S«GOffie 

[0 0 7 0] u±<Dmm<Dmm\% ^i^:^ v^^^j x 

yv8 0.11 1 S:X;^fpjlca«^ib$-e:T, u-v^;^ 

[0 0 7 1] ^fc, J[^±(^3liS<^?f^^«, StgGlwUv? 
ffSOD. SOG^^^fl^^-r^^3||fS^m^^S4rM* 

[0 0 7 2] 

[lll®c^flS¥/cet$iPJ] 

[{Ell] ||JS<^fl^ffilC:d^d^-5^:feS.«*0f3g^gO«^(D 
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igxfeSo 

[133] !gl2(DUv?;^ h^*:^-^-/ h<7)#4^|glX^5o 
[0 4] h^S«^j^/Xyl.(^)«j«^^i-fflf»^®0|ft 

v^:^(r>^J Xy KDlS^S ^ mx ^ ^ o 
[me] J^JEfeiS^^ix h(Oltfig^^-r^W3DOUfcl^|gI 

[0 8] ^^J^;^ h«^/X/i.<bgtscp^KJftfcS^(7) 
[1119] lascoy X/V/if 5/>7>^^T*-;6^^^fc#^y X 
[010] /X/v^5/>7;^;55#KiL/j:;6SP, wv?;^ hfiSi: 
6o 

[011] ®jS»jS?^#^J^y X/w^^^j^ ;^ X/v 
[012] StSco^:^t;::S^^p^S:*tfc«^ouv?;^ h 

^^3.- 5. hCOS?4^0Xfc6o 

[W^e^^Ui?^] 

1 

3 0 Uv^;^ h^^^^i/ h 
3 1 W.mMM^=^yV 

7 0 ®e-^ 

7 2, 7 3 K 

7 4 / X/P;;?f-r K /l^ 

7 5 1/— /wigSbSP 

7 6 / Xfva^ y^:^ 

7 7 / XyWigftas 

8 0 uv^;^ h?Ktt«&/X/w 

8 1 ^^]^^«^yX/U 
D j^/E^ 
G S£ 
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